Thermodynamic and structural effect of urea and guanidine chloride on the helical and on a hairpin fragment of GB1 from molecular simulations.
With the help of molecular-dynamics simulations, we studied the effect of urea and guanidine chloride on the thermodynamic and structural properties of the helical fragment of protein GB1, comparing them with those of its second beta hairpin. We showed that the helical fragment in different solvents populates an ensemble of states that is more complex than that of the hairpin, and thus the associated experimental observables (circular-dichroism spectra, secondary chemical shifts, m values), that we back-calculated from the simulations and compared with the actual data, are more difficult to interpret. We observed that in the case of both peptides, urea binds tightly to their backbone, while guanidine exerts its denaturing effect in a more subtle way, strongly affecting the electrostatic properties of the solution. This difference can have consequences in the way denaturation experiments are interpreted. Proteins 2017; 85:753-763. © 2016 Wiley Periodicals, Inc.